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So, you're off -to select and buy your command's computer. You've been 
thoroughly amazed at what microcomputers can do. You've seen then calculate 


formulas, balance checkbooks, predict trends, perhaps you've even seen a data 


management system in use. With all of those capabilities available on most 


oo 


micros, hel can't really make a wrong selection - or can you? 


The sélection of a microcomputer can be very intimidating. One earful of 
a salesperson's golden words, or a friend extolling the virtues of his 
personal micro, and you are left with the impression that all other brands are 
left in the dust. Problem is, the next guy you talk to recommenés sometning 
else. And why can't you take that neat program on the first machine anc use 
it on the second? Isn't there someone who will give you a straight unbiased 
opinion? Step into-my office and let's talk about it. ‘ 

Because this is an article and not a book, let me elimindte a few _ 
"sticky" areas first. A small percentage of users want an inexpensive system 
to use for games, as a “desktop secretary", for plotting stock trends, 
Computer Assisted Instruction (CAI), and other “consumer" type acczivities. 
Todays Personal Computers (PCs) excel in these types of areas, and I wouid 
refer you to your local computer store to look at the Apple, Atari, IBM, Radio 
Shack, Commodore, and similar machines. 


Another small percentage of users need the capability of having muitiple 


‘people access one or more databases simultaneously. If you are in this 


catagory, I suggest you get in touch with the NARDAC Norfolk Micro Team 
directly, because you need to look into a LOT of different areas, and you may 
need lots of handholding. 


If you fall into neither of the above catagories (as the’ vast majority of 
serious users will) then grab a cup of coffee and @ pad of paper, and let's 
figure out what you need. . 


We will eventually make recommendations at two levels. The first level 
we will call a "requirement". This is the absolute minimum you should 
include in your specification. .To NOT include this item could have 
potentially grave repercussions, usually resulting from total incompatibility 
or serious inadequacy. As a minimum, you will experience tremendous 
inconvenience. We would NOT recommend that you forgo ANY item listed as a 
“requirement™ without consulting directly with the Micro Evaluation Team. The 
second level will be called "recommendations", and will include things you 
should ask for if at all possible, or if conditions for that requiremenc exist 
as explained in the description which preceeds each reqirement and/or 
recommendation. Some items will have only a requirement, some will have only 
a recommendation. Most items have both. 


When you select a computer, you MUST remain impartial. If you have a 
machine in mind when you start out, you will not be selecting a'machine by its 
merits, but rather justifying why you can-live with its various weaknesses. 
ALL microcomputers have their strong points and weak points. The object is to 
filter through YOUR requirements, separating the wheat from the chaff, until ae 
clear set of minimum requirements is defined, as well as a list of "nice to 
have" optional features. What do you really need, and what can you live 
without. 


Let's pause a moment so you can get a feel for your surroundi 


ngs. The 
computer category you are in can be called the "serious, medium scaie snall 
business" group. You need to get fast results from medium to lezge cet2bases, 
and manipulate words quickly and efficiently. Your objective is to é5 more 
work in less time and with less effort. You may not be profit oriencesc, but 
you are very definitely running a business. Supply department becomes a parts 
store, mess halls become restaurants. Hey, that's something impcrtant.' We 


need lots of really SERIOUS software. Not mom and pop size. You're 
operations are fast paced and time is critical. Your work hours, derness even > 
‘your life, may depend on selecting a.proper computer. “Give me iiberty or 
give me death". Snappy phrase. May even become famous someday. 


Perhaps the most important difference between you and a comzezcial firm 
is that you are part of a huge team. In a business, it is not nermzlly 
profitable or wise to give your competitors things like programs/appiicztions 
you have developed and data bases you have collected. The militery is just 
the opposite. We can derive great value from sharing. There is alss = great 


Ah-Ha! Sounds like, something important. We had better make sure we can talk 
to anybody else out there, even though they may all have Gifferent machines. 


Talking about different machines, is your application so limited and 
specialized that one, and-only one manufacturer's machine is capédie of 
performing it? Probably not. If it is, then you have no need to re2a 
further. Your time would be better spent thinking of ways to proceec with the 


sole-source procurement paper mill, and in justifying to yoursel® anc cthers 
why you are pushing a brand name instead of a requirement. But lets assume 
_ you are still requirements oriented. You are going to want to selecz your 


system from the broadest, and therefore the most competitive, producc lines 
available. You want freedom te generically define both the hardware AND 
software to be used on your system. 


Well, here we are. We haven't even BEGUN to talk about YOUR actual 
application, have we? There's'a method to this madness, however. In tne 
violently changing world of the microcomputer, the only thing you. can be sure 
of is change. There IS, hovewer, an oasis of stability. There IS a way to 
have access to all the high performance software you're ever likely to need. 
You CAN select your system and be assured that you can share applications with 
the maximum number of other computer brands. And most important, you can do 
it by PURE SPECIFICATION. That should make the pork chops happy. 
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. that the application or database you develop can be transferred ba 
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THE OPERATING SYSTEM 


The heart of any computer, from the user's stancpoint, is t 
System", or OS. Remembering that we are talking about SERIOUS acrsl 

speed, we shall modify the phrase to Disk Operating System", or 50S. The DOS 

controls virtually all aspects of a computer. Indeed, it gives a comouter its 
"personality". A DOS is closely associated with the storage mecium used by a 

computer. It defines how data is written onto a G@isk, as well as the onysical 
charactistics of the medium. The DOS also acts as a “buffer", Separating the 


, application being run from "grudge work" unigue to the hardware it's reaning 


on. An application program may say to the DOS, “Save the stuff in IRemsry f£rom 
‘here' to 'there' to disk file Ccalied 'BLOB'". The DOS will then do é€i1 the 
dirty work necessary to complete the task. : 


A DOS, for our purposes, should have the maximum amount of SERIOUS 
business software available, so that we may choose from the broaéést. 
Products. The DOS should run ona Variety of hardware - NOT just th 
Particular manufacturer. It should also provide a common exchance 
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versatile, well tested, bug free, inexpensive and widely accepteé by 
industry. What we have just described is a family of operating syst 
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The CP/M operating system (Control Program for Microcomputers) hes’ been 
around since 1975. It was developed by Gary Killdall, a Naval officer at the 
Naval Post Graduate School in Monterey, for the Intel MDS development system. 
To make a long story short, Intel didn't want it. Gary beefed it upd a little, 
started Digital Research Inc, and began Practically GIVING away versien 1.3. 
It was just what the industry had been waiting for. The timing covld not have 
been better. Version 1.4 sold hundreds of thousands of copies at tne 
ridiculously low price of $150:09 - low enough for most manufacturers to give 
it away with their system for free. Hundreds of companies were writing CP/M 
compatible software, assured that their Preocuct would run on machines from 
hundreds of different manufacturers. Other companies began writing CP/M 
compatible operating systems as well. Infosoft (10S) and Cromemco (Cis) gave 
healthy competition to Digital Research almost immediately. Today, several 
other manufacturers make compatible Operating systems. 


All CP/M compatible programs and Operating systems can exchange programs 
and data via the 8 inch Single Sided, Single Density (SSSD) soft sectored disk 
format - the ONLY such non-Oroprietary capability in the industry. Today, 
CP/M 2.2 compatible products can lay claim to more serious business software 
than any other proprietary or non-proprietary micro operating system 
available. There are, conservatively, over a half million users of CP/™ 
compatible products. CP/M compatibility allowed hazéware manufacterers to 
increase their system performance without recuiring new software, and ic : 
allowed software vendors to increase software performance without worrying 
about the hardware it would run on. CP/M runs on everything from the $39.60. 
Sinclair ZX-81 to the Digital Equipment Corp (DEC) VAX minicomputer uncer 
emulation. THAT'S flexibility! It also runs on hardware from companics who 
traditionally push their own proprietary operating systems, companies stch as‘ 
IBM, XEROX, Radio Shack, Apple, Commodore, Heath/Zenith, Lexitron, Datapoint, 
Burroughs, Monroe, Wang, CPT, DEC, and others. 


Serieaeedveais 


There must be SOMETHING awfully good going for CP/M, and there is. 
Remember, when a manufacturer blasts petty problems of CP/M and claims that 
his proprietary DOS is better, remember - better for WHOM?. Better for HIM, 
that's who. He would just love to lock you into his product line untii you 
cannot afford to change brands to upgrade or expand. Software and 
transportability is the key to buying computers today. Hardware is aimost 
insignificant by comparison. So, here is our first “standard": 


REQUIREMENT: System must run’a CP/M 2.2 compatible operating system. 


Okay. There it is. Our big Micro Team prejudice, and all the rezsons 
behind it. We now have a foundation on which to build your system. wnat are 
some of the other “standards” that go along with CP/M? 


MICROPROCESSOR TYPE. 


CP/M (read "CP/M compatible operating systems") can run on ény mecnine 
which has, or can emulate,- the instruction set of the 8@8@ microorocessor. 
These include the popular Z-8@ and 8085 processors, botn of which are 
supersets of the 8086. The 2-8¢ has twice as many registers as tne fcie, 
twice as many instructions, and normally runs twice as fast. The vast 
majority of today's hardware products use the Z-8@. Software written for the: 
Z-88 takes less space and has better performance. ALL 8686 software can run 
on the 2-8G, but Z-80 software cannot run on the 8686. Not using a 2-80 
compatible CPU will reduce software selection somewhat, and Will reduce the 
performance of any package. : 


A special caveat should be noted here regarding some of the new 16 bit 
microprocessors which can run “CP/M",.most notably the 8686 CPU running CPM- 
86. The vast majority of CP/M software - especially the high performence 
packages such as word processors, applications generators and electronic 
spreadsheets - are written in 8888 or 2-88 machine code. These packeges can 
NOT be run under CP/M-86. What this means to you, ina nutshell, is tnat 
nearly all of the software that runs under normal CP/M compatible operating 
systems is NOT available under CPM-86! This void will probably be filied 


adequately, in time, but that doesn't do you any good right now. A few 


emulators are available which simulate the 8086 on the 8686, Z-S20C cx 68008, 
but they are SLOW, SLOW, SLOW! If you feel you MUST get a 16 bit processor 
(you probably don't need it), specify a “dual" processor - there are several 


available. These products usually contain one 8 bit processor ané ene 16 bit 
processor, and allow you to run programs using either CPU under cifterent 
cperating systems. Some implementations aliow you to operate tws of nating 


2 in 
systems at once. At least one even allows you to mix programs on a common 
disk, and the machine figures out which processor to use by looking é= the 
code to be executed! Dual processors are available using combinations of 
8G80/8686, 8085/8058, Z-80/8086, 2-86/2-8006, Z-86/6800G, Z-80/Pascal 
Microengine and others. Most are available only to those using a "system 
buss", which will be discussed later. 


‘ Remember, however, you probably DON'T really need a 16 bit proc 


essor for 
your requirements. A dual processor system, while better then a 26 S82 alone, 
will add cost and complexity to your system, and reduce competitive cic 
prospects. If you are CERTAIN that you need a 16 bit CPU (es is the czs2 when 
you have a piece of unique software which only runs under that CPy's coccdes 
and operating system, or if you're into HEAVY number crunching) then o> 2hnead 
and specify a dual processor. If you are not sure what you'il need, szecify 
the Z-20 and a buss design so that you may upgrade to a Gual processor ister, 


should it become necessary. . 
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REQUIREMENT: Processor must execute the 8686 CPU instruction set. 


RECOMMENDATION: 2-86 compatible CPU. 4MHZ speed preferred, 2 or 6 MHZ 
speeds optional. Dual processors are recommenc2s if the 
need for a 16 bit CPU is absolutely requires. 


SYSTEM MEMORY 


Every computer uses internal memory to execute progrems. This mexsry is 
“called “Random Access Memory", or RAM. RAM is ridiculously cheap nowe 
and there is no reason why every CP/M machine can't have a fuil 6K c= 
So we just specify 64K of RAM and our troubles are over, right? well, not 
exactly. The 64K address space contains all the software and data are 
required to run your system. As a minimum, this includes the 6 to eX : 
itself. The typical CP/M system has at least 56K actually free for th user 


to execute his programs in. This area is referred to as the "Trensien 
Program Area“, or TPA. There are many software products, especiaily nisin 
performance packages, which require the full 56K minimum TPA to operate. 
packages do not require the 56K, but rather use a second threshold of 45K. 
Nearly ALL serious software requires a minimum 48K TPA. This all seems pretty 
clear cut, except that manufactures love to tell of their TOTAL RaM cesecity, 
instead of their TPA size. A system with "64K of RAM", for instance, may 
actually have 8K for CP/M and 8K for a special memory mapped video dispiay. 
The user is restricted to 48K programs. 


Most 


There are many other advantages to having a maximum amount of TPA. Nearly 
all commercial software packages use whatever memory is left over after their 
program is loaded to hold work buffers, indexes, etc. There is often @ VAST 
improvement in performance between a package executing on a 48K TPA machine 
and the some package running in a 56K TPA, due to the larger aree usec Pato 4 
searches, sorts and indexes. Word processors experience a dramatic 
performance boost as well, since more pages can be in memory at cance. in 
addition, there are fewer disk accesses, since the larger work azess ==3n more 
data is stored/retrieved with each access. This recuces the numcer ct times 
the disk has to search for the location of disk information, as weli @ the 
time required to read or write a given amount of data. Word processors, 
application generators and electronic spread sheets - the very programs you 
will most likely be using - are the ones which benefit the most from e large 
TPA. Some manufacturers have even devised sneaky ways of increasing tne TPA 
up to 62K or more by placing most of CP/M up above the normal limit of 64K, 
sometimes along with highspeed “track buffers" (Cache memory) to speed disk 
access. These systems provide the highest possible performance availabie 


. 


‘ today under CF/M, often having an order of magnitude in speed increase over 
more conventional arrangements. Specification of TPA's larger than 56%, or 


for Cache memory, will drastically reduce vendor possibilities fer comsetitive 
bic. 


REQUIREMENT: Minimum 48K TPA. 


RECOMMENDED: Minimum S6K TPA (You may wish to specify Cache memory for 
time critical, disk intensive applications). 


t o 


ore we move on to things which are "nice to-have" for various re2sons, 
uch on one more item considered standard in the serious business 
community. The viceo display terminal, referred to as the 
mary metnoc for cperetor control and interaction. Virtualiv 
@ expects an 8@ character by 24 line CRT as a minimum. There 
for this, not the least of which is the fact that mini ard - 
rs have used 83 x 24 CRT's since before the micro was just a 
1 engineer's eye. There are very few terminals on the market 
re not €@ x 24, and nearly all of those are 132 columns. 
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The 88 x 24 format was a compromise between the largest amount of Gata 


tnat coulé be placed on a display, and the most readable character size. Ona 
1z" Gisplay, the density and character size of the 8G x 24 format is just 
é>0ut ideal. The characters are dense enough to allow an adequate encun: of 


Cata within the users field of vision, and can Gisplay the full widen of a 
stancard document (74 to 78 chars). Increase the Gensity and eyestrain can 
become a factor. A green (or amber) character display also helps reduce 
eyestrain. Character densities~above 85 chars per line and 26 lines hica are 
normally NOT an advantage unless a requirement exists for super dense video 
displays which cannot be met with hardcopy printouts. 


For obvious reasons, the keyboard should be a standard "QWERTY" style and 
heave a shift key (don't laugh!). In acdition, the "control" key is 
universally used for special command entries. Beyond this, things such 2s 
alpha/ceps lock, cursor controls, numeric keypad and function keys may te 
specified. 


In any event, our concern is to be compatible with CP/M software, and it 
(along with everyone else) expects at least an 8@ x 24 CRT. So... 


REQUIREMENT: DISPLAY: 8@ character (minimum) by 24 line (minimum) 
CRT, upper & lower case chars. 
KEYBOARD: “QWERTY" style, shift key, control key. 


RECOMMENDED: DISPLAY: A 12" physical display size is optimum (others may 
be used if physical constraints dictate). Green 
or amber chars on black background are preferred. 

KEYBOARD: Should have Shift key, alpha lock and “control" 
keys. 
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Up utntil.now we have given requirements which will allow virtually all 
CP/M manufacturers to bid, and recommencations wnich, if all are sp2cified, 
will aiicw perhaps 85% to participate. Now, sadly, we come to an item that 
some manscftacturers have used to isolate themselves from everyone else. 


Disk Grives are used to hold programs, databases and documents. T 
used as working storege during sorts and merges, and for data archiving 
iine" storege). But perhaps the most important use, for the Navy ina 
perticuier, is for transporting data anc programs between systems. 


Any Gisk Grive used should be capable of holding the required amount o3 


Geta. This can be easily found be multiplying the number of characters 
recuired for each record by the maximum number of records in the cata>ase. 
Celeviete this ficure for each datafile which must be in use simulténecusly. 
Incluée eny expected growth factors. Add the databases together and ada a 26 
to 52% fuése factor - depending on how confident you are of your estinstes. 


For example, let's take a maintenance application. The first Catabase 
you may need is one which describes equipment - noun name, serial nexber, APL, 
FSN, SNAFU status, person responsible, and remarks. Let's say ali the fielcs 


zéded tocether come to 8G characters (just like a punched card - cé¢, retcn). 
And lets say we have 15¢3 pieces of equipment total. Thats 150@ x ft, or 
12@K. Or seconé Gata base contains our CSMP, and contains 158 - 253 
compressed 2 - kilos (maintenance documents) of 3@868 characters eacn. Thats 
3006 x 250, or 750K. We give a fudge factor of 35% because we know the ‘ 


numbers are fairly stable, but could grow unde: casuality conditions. This 
cives us (126 + 75G) * 1.35 = 1174.5K total - 1.2Mb for argument's sare. 
Funny, thats about hew much storage is available on the typical Deubie Sided, 
Deuble Density (DSDD) 8 inch disk Grive. Must have been a coincidence. 
Storage capacities for other 8 inch formats are approximately 596K for Single 
Sided, Double Density (SSDD), and 241K for Single Sided, Single Density 
(S$SSD). You.may recall we mentioned the 8 inch SSSD format as beings a 
universal CPYM transport medium. All 8 inch CP/M drives, regardless of their 
maximum density format, can also read, write and use the standard SSSD CP/M 
interchange format (241K/disk). This is not the case for 5 inch (actuaily 5 
1/4 inch) @rives. Remember that as we talk about what seems to be a recent 
sad trend in the industry. 

_ Five inch drives have been around a long time. They are a favorite in 
dedicated word processors where space is at a premium, cost is the driving 
concern, and no one ever thinks about exchanging diskettes. As tneir number 
crew, so did all the unique ways of formatting them. Of the dozens of 5 inch 
formats used under CP/M today, there are only a few that can talk with any one 
but themselves. Any passing of data between different manufactures has to be 
Gone via pnone line or physical (hardwired) data link. he receive frequent 
cells esking how to send data from one 5 inch cisk to another. Wwe usually 
recommend a modem hookup and offer one of our public domain communications 
programs - if they can figure a way to get it off our standard 8 inch disk! 


Naturally, the manufacturers will attest to the fact that not only is 
their new S inch format better than the standard 8 inch, but “better than any 
other 5 inch because Ps (Fill in the blank). Again comes the 
question - better for WHOM? ; 
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This time, there may be some bonafide cases to forego transportability - 


especially if physical size is to be minimized. Cost is usually NOT a valid 


reeson. 


The difference between 5 inch crives an@ 8 inch drives is typically 


canis 2 few hundred dollars at best. Here are some of the items to consider in 


éeciding 
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are released in 8 inch format. Other formats are produced as the 
marxet for them d@ictates - sometimes never. (Lean-toward 8 inch) 


7) 


ere plecead on the systen, allowing 5 will open the bidding to 

more vendors. Disallowing 5 inch Grives will eliminate perhaps 
35 to 45% of the market today, but that still leaves hundreds. Pee 
(Lean toward 5 inch) 


Well, now that you're sea sick from leaning back and forth, 
3 hope you ate left leaning.toward 8 inch, because: ; 


RECOMMENDATION:. Dual (two drives) DSDD, 8", soft-sectored, CP/M format 


which size disk drive to specify: 


PHYSICAL LIMITATIONS - If size of system must be held to an 
absolute minimum. (Lean towara § inch) 


ACCESS TIME - 8 inch Srives are SIGNIFICANTLY faster than S inch. 
-(Lean toward 8 inch) 


STORAGE CAPACITY - 8 inch DSDD @rives store about 1.2 Mb, . 
each 5 inch “quad density” stores about 635¢KD 
each. (Lean toward 8 inch) - 


COST FACTORS - 5 inch drives cost less to manufacturer. (Lean toward 
5 inch) : 
 PRANSPORTABILITY -~ 5 inch has NO transport standard. (Lean HEAVILY 


toward 8 inch) 


SOFTWARE VARIETY/AVAILABILITY: New software and updates 


yo are 


MAXIMUM BID RANGE: If other procurement restrictions 
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(approx 2Mb total). 


SYSTEM BUSS 


Now 


we come to one of the only truely bonafide, -formal micro industry 


steanéerds - and yet the one requirement recommendation that can be manipulated 


the most. 


A computer system can consist of a number of functional units, including 


the CPU, 


RAM, disk, I/O and other elements. There are basically two ways £Gr = 


a cozputer manufacturer to Gesign a new computer. He can hardwire everything 


togetner, 


An electrical (signal) buss is any common medium on which signals can be -. 


usually on a single board, or he can use the “buss” approach. 


Aid ay 


+ tesee 


‘places by one cuss user and picked up by any others on the same buss. A TV 
tra-s-issiin cable can be considered a simple buss, because a signal, 
oricginaztinzg az tne antenna, can be tapped by anyone along the way who attaches 
to =ne cate. In the computer world, things are a little mcre compiex. A 
buss cen =e a collection of many signal lines, over a hundred in some cases. 
Tnere are three major catagories of busses presently in use in the 
micrecozpttes world -— the system buss, the 1/0 buss, and the Local Area 
Network (LAN). 


; “he LAN is mormally used to connect complete computer systems together. 
11 etmputers in the LAN can talk to any other computer, or to inteliigent 


Gevices such 2s printers, file servers or external (phone) communicezisas 
contrziiezs. Most of tne LAN's in use today operate over a single concestor 
coexizi cele - nermally orcinary closed cirevit TV (CCTV) cable. AK's. wile 
be Giscusssé et another time, however, since these systems are for the mest 
perz cut cf the performance and size range we are talking abouf right now. 
They zlso neec the same level of planning and consideration that a larse 
culti-user system needs. (Yes, there are CP/M based LAN's) 

An I/O buss is used for communications between a computer and sone kinds of 
externe. ecuirment (peripherals). The most popular I/O buss in use zeéev is 
the IZEz-:3¢ buss, also known as the General Purpose Interface Buss (GPi5) or 
the Eewlect-Freckard Interface Buss (HPIE). This buss hes been uses in 
tabrezories and industry for many years to control scientific instruments, 
meciczi ecuipmenc and computer peripherals. All peripherals attaches to the 
buss exe ‘Listeners'. Some devices are ‘also 'Talkers'. A talker téiis a 


listener to Ec something, and may pass some information to it. That iistener 
-rayv then become a talker, if necessary, and say something to another Gevice. 
In microcemsuters, the primary use of the IEEE-488 buss is to attach iteas 
sucn as printers, plotters, and sometimes even disk anda tape @rives. an I/0 
buss will usually. consist of between 15 and 3G signal lines, and it has a 
lircited physiczl range it can aperate over (normally 56 to 160 feet). it 
costs significantly more to implement than some of the simpler interfaces such 
zs the RS-232C (serial). An 1/0 buss can be added to many computers, bet it 
snevlé only be considered in the specification only if there will be a 
ssecicic use‘for it. An RS-232C interface is used far more frequently for 
attacning ictexs such as printers. , : ; 


The final catagory of buss, the system buss, is used to tie together the 
yarious fenctional units inside a computer. The number of signal lines in a 
system Duss will typically range from 58 to 158 lines. This collection of 
sicnel lines, along with the sockets which allow boards to be attached to 
them, are céliec the ‘motherboard’. Each user of the buss, normally a 
functicna?l unit such as a processor or memory board, resides on a board called 
2 'a@escnter' board. The principle is the same, however. One user of the buss 


talks, evervone else listens. If one user asks another user to do something, 
it écas it. if the second board needs to taik to someone else, everyone else 
sistens. & true system buss is Gistinguishec from ‘expansion’ slots sy the 
ability for eny daughter board to be placed in any position of the motnerboard 
anc cperate. The placement of a board is not dependent on hardware cr 
software restrictions. A system buss can offer enormous benefits to tne 


gicrecempster user, but it has some potential drawbacks as well. Knowing when 
a cuss is needec, and which buss to specify, can be quite important to your 
system's future. : ; 


@ many system busses in use today, and most of them are 
A proprietary buss means that the company who originated the 
Ss absolute control over the buss specifications, and controls 
the use of it by others. A popular example of this type of buss 
: buss used by Digital Equipment Corp (DEC). Some busses are 
contreliede by the original company, but enyone can use it. The popular Multi- 
Bess originazed by Intel Corp is an example of this type, and it is now 
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tngéer ecasiégeretion for adoption as the IEEE-7$6 standard. The third type of 
SYStes suss experienced such prolific growth that there was never any cnance 
for any one manufacturer to lay claim to control. I refer of course to what 
iis now the IEEE-696 buss, more commonly. referred to as the "S-166". 

The §-120 started as a chance selection on the part of an engineer at the 
MIT3 coxpeny as he was designing the Altair €6@@ computer. For those of yow 
woe ere new on the block, the Altair was the first micro computer to really 
[ax2 a spiash in the personal, hopbdiest and buisness market -.in spite of what 
the Apple Corsoration's acvertising would have you believe. The engineer at 
MITS counted the number of pins he neeced for his buss design, adcéec a healthy 
fuece factsr fer future unused ae ané came up with a 163 pin seiecticn. 

Ee nec no idea what he would start that Gey. I learned fast about the 
aévantaces of the S-106@. As an owner of one of the first Altairs, I ¢c90n 
found myself inundated with expansion possiblities. Everyone was comseting to 
mane their board the best possible for the least possible price. Ree every 
mecezine issue, I watched the price of products fall as their capabi lities 
res2, Eoard manufacturers could concentrate on the types of products they 
knew best. System houses and other integrators (read hobbiests) ccuid cnocse 
between the very best and most cost effective boards to make up their system. 


Unfortunately, some board manufacturers used certain undesignat ed lines 
nll the buss for one special feature, and another used the same line for 

ething else. Fortunately, very early in the game, all of these 
Pouabee eee. got together and decided to insure their own survival by 
creating a formal buss standard around the S-108. Today's IEEE-696 buss not 
only remains compatible with nearly all of the older S-168 boards, but 
provides for incredible expansion and upgrade possiblties. For instance, 
(Novices maytwish to skip or read lightly over the technical mumbo jumbo which 
follows) up to 16 parallel microprocessors can act as concurrent, prioritized 
buss masters. They will be able to operate at speeds of at least 8 MHz 
(possibiy tp to 12MHz) and access up to 16 millicn bytes of eaneiaione (NOT 
bank select ed) RAM. In addition, there are 65,088 I/O ports available to 
communicate with the outside world. The possibilities are staggering. The S- 
1ce Protocols will allow mixtures of older 8 bit devices, such as memory 
toerds, with newer 16 bit ones. Automatically. That is why you can literally 
remove your 8 bit processor and slap in a 16 bit one (or dual processor) and 
not have to replace your old memory and peripheral boards. It works! That 
comes unger the catagory of investment protection. Om top of all this, the S- 
Le¢ is schnysically smaller, less complex, and cheaper to make than its oniy 
r2él micre competitor, the Multi-Buss. 


Need some more incentive? There are an estimated half million S-168 
systems in use today, with approximately half in dedicated industrial and 
process control applications and most of the rest in small buisness. Over 486 
boerés are available to choose from, made by hundreds of manufacturers. There 
are dozens of 8, 16 and 32 bit CPU's available on the S-166, including the 
823, 8035, 8688, 8686, 8835, 8639, 8640, 8048/49/50, 2-8, 2-808, 2-820, 2- 
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SG@G, 6866, 6802, 6809, 68006, 6562, TMS-9968, AMD-29G1 Bit Slice, 2652, WD- 
16, Alpha Micro, Pascal Microengine, F-8 and the iAPX-432. Thess CP?! 

come configured as stand alone processors, master/slave process¢r 
Gistriputed processors, concurrent processors, associative processcrs 
auxiliary processors. The auxiliary processors can come configtrec & 


Lat 


graphics processors, speech/music processors, floating point process 
instrument processors, I/O processors or food processors (Just kic 


CSins!. 
There are some misguided (or greedy) souls who would maintain te theiz fying 
breath that the S-10@ is limited in capability and can ecnly.be used 
effectively by the 8 bit 808¢ processor for which it was originally Gesigned. 
Toney are quite obviously wrong. - 

So, we have this really neat, super powerful capnadility. "How eres it 
affect me?", you ask. AS a potential purchaser of a2 computer systern, “stu will 
be glad to know that you are only interested in some very simple, desic 
questions in your decision to incluée the S-169 in your specifications. The 
first and most important consideration is that of expansion. If you az2 
Planning to expand or upgrade your system bevond the normal adéditien ci 
memory, Gdisk and printers which most of today's systems supdort, then vou need 
the S-1@@. If you are not sure about your future piens, you neec it. . it 
board level maintenance is critical, sucn as in vital snipbcare epsiicssions:, 
you should specify it. Weigh these factors against the slightly hicner cost 


(usually $258 to $758) and some reduction in bid scope. 
RECOMMEND: Designed to IEEE-696 (S-1998) buss specifications. 


OTHER FACTORS TO. CONSIDER 


~ 


There are several other items which should be considered prior 


to writing 
your final specification. These items, while not absoloutly essential =o the 
operation of your system, should be included along with the other rece:rements 
we have developed. If an item will not be recuired immediately but me be 
required at some time in the future, then you will still want to incluiz2 it as 
an ‘expansion' capability. To leave out potential requirements may mein an 


inability to add them to your system at a later date. Some generalizeé 
guidance is provided here on some of these items. 


PRINTERS 


Most people will require a petuter on their microcomputer system, 

end nearly. all systems provide a means to attach a printer. I wovic recommend 
that allowances ALWAYS be made to attach a printer to your machine, 
you think you're certain you'll never need one. Within one montn a= 
have your machine, a mandatory requirement for a printer will myster: 
appear. The ease with which you can add that printer could be én im 
factor to consider. Serial (RS-232C) interfaces are the most frecte 
and it is reccmmended that at least one port (a comsuter's "gateway" 
outside world) be free on you system for this purpose. 


ESE 


: The printer itself should be capable of providing the speed you wiil 
need. You don't want an 8@ Character Per Second (CPS) printer if you : 
Print out monthly inventories for thousands of items. On-the cther aeee, 
2G¢ CPS printer may be wasted if ycu only need monthly listings of a 
huncred items, and a few short reports now ané then. 


You will almost always need a 132 column report format. The of 
Printed listings is to provide dense, meaningful infcrmation sum You 
may Or may mot need to get a wide carriage on your printer. in ¢ fo) 
Team, we do virtually everything on regular sized (8 1/2" wide) s sing 
compressed print to get our 132 columns. If you need a wide carr e sure 
to specify it. Whatever your volume and carriace Size neecs, yoru iss 
want to specify "bi-directional" and “logic seeking", which are = ¥ 
terns that mean the printer ficures out the most efficien: way =O Ba new 
line based on where it stopped printing the previous one. It mex G 
Gifference in the printer's speed, and it's available on virtuaii modern 
printers. 

To get an idea of what you may need, visit a local computer sts née 
look at their low capacity printer (89 column, acproximaetely 8G CPSs) 4 
their medium or. high capacity printer (132 column, apsoroximately 122 Die 
Try to guess how much printing you'll be coins, and see which speeé s ter 
will be most suitable. Most printers currently rance from ebour $75e zx Sie 
low capacity to abcut $18@6 for the high capacity. A high capacity o ter 
cen usually be justified for most.serious applications. 

Most of the same advice applies to letter cuality. ceineers, excest that 
Speeds typically range from 25 to 55 CPS and price renges from S$1i&to to S309. 
Obviously, letter quality printers are not suitable for reporc géneraticn in 


even medium scale situations. Most systems will NOT need a letter cu 
printer unless high quality outside correspondence is recuired, or oC: 
must be generated. Modern high quality dot metrix printers can Provice 
excellent print quality, more than adequate for nearly all Navy corresocndence 
needs. Again, look at the possible machines-at a local computer store. You 
may even want to specify a fast dot matrix printer for reports, interne 
correspondence and drafts, and a very low speed (25 CPS), low cost iecter 
guality printer for outside correspondence and/or OCR generation. 


’ 


COMMUNICATIONS 


A communications capability is available on neariv all CP/M based 


mechines. You may wish to use this capability, so that documents, detezases 

or other information may be easily transferred to another location. There ere 

many times when you will wish to exchange information, programs cr é¢2te with 

your counterparts in other areas of the coentry (or worid), or even recsle vou 
ne 


con't even know rieht now. This capability also allows yoe to use th 
information and co aferencing facilities availabie on the Gial-up Navy Bsliecin 
Board System (NBBS). . 


There are many different communications Protocols available under CP,’M. 
(A protocol is the way in which one machine talks to another) Thre ‘stand 
CP/M protocol uses a public domain (free) progrzem called '"MODEM', and nor 
uses a 36@ baud dial-up modem. More specifically, (agéin, new folk may Ss? 
this) the modem talks using a 303 baud Bell 163 compatible, asyncnronous 
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format with 8 data bits, one or two stop bits, and no parity. The standard 
protocol sends "packages" of 128 characters each with a two character 
"checksum", and ACK/NAK verification. The public domain MODEM procren is 
available from the NARDAC Micro Team at no charge, although you mey have to 
modify it for your specific installation. 


Some very excellent commercial programs are also available, althnouch most 
of then will use proprietary protocols. These commercial packages alisw 
communications with “mainframe” and populeér minicomputers, as weil eS cther 
‘microcomputers. They will also allow communications with other conpute=s 

' using popular "synchronous" protecols (37@€G ("bi-synce"),X.25, etc). Botn ends 
of a communications link would have to buy a copy of any commercial 
(proprietary) peckage. Compatability -can stiil be maintained wica ev 
else through the public domain peckaces, while teking advantage cf th 
somewhat more friendly commercial packages. This is called having y 


and eating it too. , 

As a minimum, you should get ean inexpensive 380 baud acoustic moéen which 
-you can attach to one of your serial 1/0 ports. For added convenience and 
reliability, you could get one of the newer "Girect connect" modems wniich plug 
directly into a standard modéular phone jeck. This eliminates ali cutsice 
noise and results in less “connection hassie". For the communiceticns 
connoisseur, auto dial/auto answer units are available which will elicw your 
computer to call another computer automatically unéer program control. The 


other computer can answer’ automatically, ané the two can conduct besiness from 
afar without any human intervention. Anyone ever see "Tne Colossai Project"? 
Who needs dumb humans anyway? : 


SPECIAL POWER CONSIDERATIONS 

Many operating environments are not as electrically ideal as we would 
like them to be. As a matter fact, most would give computer equipment 
designers heart failure. If the power where the computer is to be used is 
trashy (noise, spikes, surges, dips, etc), but does not fail compietely very 
often, then you should specify some sort of line conditioning. This problem 
is especially prevalent aboard ships. The easiest solution is to specify that 
the power supply of the computer be of the Constant Voltage Transformer (CVT) 
variety. This kind of feature is available for many S-199 buss systems, and 
results in only a slight increase in cost. If the system is non S-1098, then 
you will have to specify a standalone power conditioner. A CVT power supply 
or conditioner will normally keep your system operaticnal from 95 ‘to 136 
volts. Take heed that many of the inexpensive “line filters" wiii only take 
care of line noise and spikes. They do NOTHING for strges and Gics. If you 
have problems with complete power loss, you mey wish to obtain an 
Uninterruptable Power Supply (UPS). A UPS is especially advisable for 
shipboard applications where a hard @isk is usec. It will normaliy cest 
between $2500 and $4068, depending on its cepacity, Dut it may pay for 1 
with the cost of a single saved hard disk. drive. : 


ENVIRONMENTAL CONSIDERATIONS 


Now we've all been at various Navy commands. We know how spotlessly 
clean they are, and how ideal their temperatures and humidity are. But for 
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those few cases where dust, temperature and humidity are a‘problen, Rite may 


wish to specify the conditions under which the system will be expected to 
operate. If the system will be in a dirty or dusty envircecnment, an “air filter 
should be provided as opposed to the more frequent method cf having an open 


grill. -Most micros today will operate reliably within a range of abeut +5¢ to 
+98 degrees Farenhenheit and with humidity from 26 to 8@ percent (non-. 
condensing). Environmental ranges outside of this are usually not considered 
acceptable working conditions. If extended operation of the system cutside 
these ranges is expected, be sure to include the exact requirements in your 


,specification. 


Vibration is the last condition, to worry about. Continious v?: 
such as that which exists in most shipboard spaces during norma: steiming, is 
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no problem. Sudden shocks, however, can be dangerous to the eqrismenc. Le 
the system is to be installed in locaticns near cannons, catapults and other 
ra Navy 


shock producing machinery, the equipment should be mounted on stené 
shock mounts. A shipyard can probadDly caiculate the proper size an 
arrangement of the support mechanism. 


é 
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MAINTENANCE 

Microtomputer systems are composed of electrical and mechanice) Gevices. 
Both types of cevices WILL eventualiyv fail. Within the first 38 to $C days, 
you can expect problems with most systems. This time is referred =9 es th 
“burn in". Once this burn in time is over with, the reliability of the system 
will be extremely good, averaging about 2.2 years between failures. This is 
assuming proper environmental conditions have been maintained and that 
preventive maintenance (dusting, contact cleenina, etc) have been verformed. 
This also does not include such minor problems as dropping sodas écx«n 
keyboards. and pulling boards out for cleaning with the power on, and similar 
actions (Believe me, it happens). When a failure does occur after burn in, -it 
will nearly always be due to heat, dirty contacts, or damage from electrical 
power fluctuations. Mechanical devices (disk drives, printers, etc) are far 
more likely to fail than purely ‘electrical ones, but these have also proven to 
be quite reliable. s 

You should always insure that you will receive full maintenance, under 
warranty, for the burn in period. Most vendors will give a 38 to 96 dey 
guarantee. If they don't, you may want to censider an "extended" warranty out 
to perhaps 6 months. After that, it seidom pays to obtain a maintenance 
contract. : 


system 


Service contracts average between 1.5 and 2 percent of the toca y 
Darty" 
s 


cost per month. Many microcomputers today are serviced through "thi 
service organization, such as TRW, Sorbus, General Electric, and cth 
you choose a service contract, be sure to specify or be aware of the ponse 
time. Although some contracts are available which guarantee repair nas 
little as 4 hours, most specify repairs will be made within 48 hours. Some 
specify 7 working days, and scme don't specify anything at all! And remember, 
even the best service contract won't do you one bit of good if you're floating 
around on the ocean! “ ? 
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Another solution, especially for shipboard applications, 1s‘: to 
stock a spare board/critical part set. This allows immediate repairs by 
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* onboard technicians. Such "spares kits" can be easily put together ty the 

’ vendor. Training should also be provided for, in this case, either by the 
local vendor for from the factory. Only board level maintenance is 
recommended, unless a large, talented pool of microelectronic technical 
expertise is available (Such as tenders and carriers would have). 


If the application is not so critical, an “as required" methes be 
used. -This means that you just keep .running your system until sonetn 
finally fails, then call your vendor in to fix it. Bear in mind thet 
required" customer will fall at the bottom of the priority list for 
service department - his contract customers must always come first. 
it's even feasible to work directly with the factory. Many compen: 
trouble shoot your computer over the phone, and will have the repe: 
shipped by express overnight delivery. If an exchange plén is. des: 
bad component is returned with a flat fee - usually $56 to $158, G 
the item. Either of these two alternatives snould be provided for 
(Blanket Purchase Agreement) or some other rapid procurement venicls, so that 
repairs are not hampered by unexpected peperwork. Most repairs wiii fit 
easily under a $54@ threshold. 
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TRAINING : 


In addition to the the user and repair manuals that come with your 
system, you may wish to specify that training be included with the sy 
This may be in the form of training from the dealer or from the man 
packages which utilize Computer Assisted Instruction (CAI). The mo 
word processing, data management and spreadsheet software have thes 
available, as well as for CP/M itself. They are considereG a goos 
start off beginning users. Dealers or factories would have to adm: 
hardware or maintainence training should that be required. On the J 
Training (OJT) is also a very effective method of training in the mi 
due to the fast operator learning curve of today's software. 
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SOME FINAL THOUGHTS 


Remember that in today's market, much of the well advertised equipment is 


targeted for home consumers and professional managers. Have you ever wondered 


why "personal" computer systems cost so little compared to “business” systems? 


PCs are designed to have an exceptionally low entry cost. The tvcoical 
consumer could simply not afford to plop down several thousand doilers in one 
big lumo. The typical consumer is also far more concerned with immedcisce 


(short term) cost than with performance. To satisfy those users wno cutTgrow 


their initial machine, many PCs will allow considerable expansion, 


a 


@liowing 
larger drives, more memory, different displeys, sometimes even aictierens 
Processors. There is normally no profit or efficiency motive to Jesticy a 
performance increase. Those PCs wnich are used for profit are n rmaliy used 
in small, desktop type applications for which the PC is most effective. 


A business, or Navy command for that matter, IS driven by efficiency. if 
a computer is justifiable at all, it will usually (easily) justify those 
thousands of dollars. A complete system will consist of the basic machine 
(CPU, full memory, 1/0 ports, etc), two floppy disk drives, 132 column 
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printer, modem, end a CP/M compatible operating system. Be ‘prepared to commit 
zn absolute MINIMUM of $5066 for your complete system, and expect edcut $3005 
cr more for a more full-featured system witn a letter quality printer. If 
anyone tries to sell you this configuration for more tnan $1@K, start walking. 
Keep in mine that if your system must be leased (i.e. OM & N funés), ycu may 
have to select from more costly systems, since very few low overhead companies 
can afford to lease to the government. In this case, the features MzY exceed 
the S1@K thresnold noted. Justify your funds (estimate $8906) AND the source 
of the funds BErORE you proceed. : 


Five to eight thousand dollars? That‘*s outrageous! That PC cniy c 
about a thousand! Why not just buy that PC and just expand it? tc this 
) a 


little experiment. (NOTE: Be sure to use identical specs (or brancs 
possible, and use list prices) 


1) Start with the cost of a “basic" personal computer. 

2) Add the cost of features required to bring that system us to the 
recommendations in this article. (Note any time you are prevented 
from Going so because of a lack of the PC's flexability) 

* CP/M 2.2 DOS 

* Z-86 CPU (4 MHz) 

* 56K TPA 

* 89 x 24 CRT display (12", creen) 


* ‘OWERTY' keyboard w/shift and control key 
(May have fun with this on some PCs!) 


Dual DSDD 8" soft sectored disk drives (approximately 2Mb total) 
* 132 Column Printer ° 
* Modem 


3) Assuming that.you have successfully expanded the PC to include these 
features, compare the cest of the “expanded” PC with the ccest of a 
buisness system with identical features and consider the foilowing: 


* How much savings is there as a function of the total system 

cost? There will typically be less than a 15% difference, IF ANY! 
Its power supply is being taxed to its limits, and over : 
will very likely become a major concern. An outboerc c 
fan will probably be needed. 
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The expanded system is probably filled to near capacity. You 
have little, if no, room to grow for other expansicas. (A 
typical business system is just beginning) 
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Sales people, well meaning though they they may be, will often attemot 
“to sell things which are not really in your best interest. Let me re- 
emphasize that I am NOT “anti personal computer". We use PCs at the ™: 
Evaluation Team, and we often recommend them to fulfill numerous agppdiic 
But cifferent machines exist to serve different needs. You don't use a 
boat to go water skiing, even if the rowboat salesman tells you its no 9 
to add a large engine, steering mechanism and a reenforced transom. On 
other hand, a ski boat is a costly investment if 411 you want to do is f 
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All salesmen are NOT out to get you. But you must know what to as<, and 
'be familiar enoush with the what you are trying te buy not to be misieé (2 dog. 
will byte you if you it thinks you are scared). Remember that for a salesman, 
benefits sell, featcres don't. A medio¢re feature is often changeé : 
rip-roaring benefit. The mediocre feature of an "8683 processor" can 


the benefit “Uses proven, reliable microprocessor technolocy". Get tne idea? 
Change benefits back into features (also known es "plain Enclish") before 
comparing systems. 

_ Most vendors will be very helpful - they want your business ané your 
references. And unless you have access to a trained technical staff, voz will 
‘need the services of a good computer stcre or system house to assembie ent 
test your system, install it, train your workers and provide service. bBo NOT 
buy through mail order until you have considered ALL costs. Mail order firms 
market at minimum mark up, but provide NO after sales assistance. For many 
Navy commands, that local friend can be a vital link in getting your operezion 


off the ground. 


A microcomputer can be one of the biggest assets you will ever have. 
They are hard at work right now in all aspects of everyday life. Don't let 
the buzz words you hear get to you. I recommend you buy or sUbscrire to some 
of the "micro magazines", such as Interface Age, InfoWorld, Kilobaud, BYTE 
(for the technical types), and Personal Computing (for the novice types). 
Their reviews and articles will be of immense help to you. Naturally, the 
NARDAC Norfolk Micro Evaluation Team is always ready to assist you with aay 
problems you may have, and our Navy. Bulletin Board System is ready to answer 
technical questions. Hope I've been able to help you. How about letting me 
know what kind of a system you get, and how it works out for you? We always 
have plenty of coffee on the fire. 
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